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(57) Abstract 

An information recording medium having 
recording, reproducing, and rewriting 
characteristics better than those of prior art media. 
The medium has a recording layer made of a 
material represented by the following formula: Ge x . w 
ShyTe^rV^ wherein 0.13 ^ x ^ 0.22, 0.20 < y 
^ 0.32, 0.53 <,z< 0.60, 0 £ w ^ 0.06, x + y + z = 1 , 
and M is any one of Na, Mg, Al, P, S, CI, L, Ca, Sc, 
Zn, Ga, As, Se, Br, Rb, Sr, Y, Zr, Nb, Ru, Rh, Cd, 
In, Sn, I, Cs, Ba, La, Hf, Ta, Re, Os, Ir, Hg, Tl, Pb, 
Th, U, Ag, Cr, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, 
V, Mn, Fe, Ti, and Bi. 
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Fe, Ti, BiO^fti^lo^bttSCiCJ:*), AffttEft*jf£-f« 
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m m m 

5 timam 

mssmmfc&n z>ti& £ ^ sm^^o 0 * tz. g e s t> t e zkmommm-eit. 

20 "1" (C. -7-^T^^rJ^-^^m^(D "0" (C^^-tffcie^^Ci: 
#Rta\ l£$Kl fT.Ohta et al. "Optical Data Strage" '89 Proc. SPIE, 1078, 

27 (1989) j tcti. mmm^m< Lxm^mzTif, m.^mm-t^mt(Dnmij<D 

25 2*:. rj^S. ^rt. M;i4 1 ^ffl^S^M^^M 

^m*P 1 0 0 0 j ie^iCi«|il-^<r)5£^^^iDLTiaiiJl©»^^ 
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■xffiz nm. #ttk P3ea. : % 5 iswe^bK^w^gizs^ifii* 

(is PCSi/ZnS- S i 0 2 (250nm) / G e , S b E Te 5 (15nm) /Zn 
S- Si0 2 (18nm)/S i (65nm)-?£>£o 
5 *^di^lAti#^8 - 3 2 9 5 2 5 -^{C&^T. 51*1^211:^ 

■£tz, ^ifWoTl^A^K :W©tMAt±4$H¥ 8 - 3 2 8 1 8 3^-{C 

*ji>Ts a i ^s-m i &m& ji&m 2 ^noi^i u « 2 &jgji<7> a 1 
10 m^mmmzmmiz^^izmizntzn 1 ^jrmo a 1 mco^m^ 0 

15 ^©b^ 

mm v 1; * i 1 * 9 EaM£r m l t 1 ^ 0 

(1) s^±(c^^n/c. ±(omM^i)x^c^m=F^nmtKx^'cmm 
25 thimo&mm&mx., ^oiAii^^ai, ie^so«s(c«s$n. ^ 

Ge, * Sby Te, M* 
&ffitz Lv 0 . 1 3 ^ 0 . 2 2, j^-o 0. 20gy g0. 32, 0 . 5 
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3s£z^0. 6 0, w^O. 0 6, x + y + z = 1 %:ffitz-$-mmiZ$> «9, 

Na, Mg, Al, P, S, CI, L, C a, S c, Zn, Ga, As, S e, 
Br, Rb, Sr, Y, Z r, Nb, Ru, Rh, Cd, In, Sn, I, Cs, 
Ba, La, Hf, Ta, Re, Os, I r, Hg, Tl, Pb, Th, U, 
Ag, Cr, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, V, Mn, 
Fe, Ti, B i W-ftlfrl -ofrZ>te& t&W&t-tZo 

(2) (i) izmM<Dmm$smmmzis^x, mmfiLttm*mj&<z>mu 
% i Kmm& £ xm 2 m&mfr $> & s c £ zmm. £ -r * 0 

( 4 ) ( 1 ) ~ c 3 ) w-rtvtMz 1 o{cie*fetDttg?iB^ii^{-fc^x, buibm 

^Ag, C r , W, Mo^&tt &«(drn^tt <<hfel 7C*-e* & C <h 

( 5 ) ( 1 ) ~ ( 3 ) ©^tW: 1 o(cse«©flMRiESjBE(*:tc*il,»-r, MfEM 

Pds p t , co^^<£ zm-fr h>mi2ntz'Pte < thi 5tm-c$> £ c <t 
c 6 ) c 1 ) - c 5 ) w-rtub^z. 1 ^zmmoymmMmmm^^-c, mtm 

II^'ZnS^7 Omo 1 KELh£&J|J: K) fc£ C (h^^i^So 

( 7 ) ( i ) ~ c 5 ) ©tvrtuM: i o(ctettcD«^is«^ic*j^x, suie^ 

i k^H^tfc© 9 0 %VL±fi< (ZnS) - (SiO.), (Z n S) 
- (Ah Oi), (ZnS) — (Ah Oj ) — (SiO?), (ZnS) - 

( 8 ) ( i ) ~ ( 5 ) ©^-rn^tc i o{ciem©«^iBii^(c*j^T, buib« 
mm&A i - o^ 7 omo i %&±^tswn&K>u?>m%:G-$-z>zt%:<&®.±^- 

( 9 ) ( 1 ) ~ ( 5 ) ©l»-rn^«C 1 o(ClB«©1t«IB^#:{C*j^X, jtulB{£ 
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mmfrmtfwm & to© 2 o©ji ^ & tt s c t <t -r a 0 

(10) ( 1 ) ~ ( 5 ) ©^fni>j: 1 ojcE«iOltM8EfiaSEi*lw*>i»^T, Sulfi 
ft«i*<ZnS*7 Omo 1 WBLtefrJRt A 1 -OifctiS i -0£ 
7 Omo 1 ^a±*tr»©d>tt<it>2Ji«tf)<£SCt*1*«t-r*o 

5 (in (i) ~ (5) (D^irti^iz i -oicmm^mmmmm^^x, mm 

^H^ZnS^7 Omo 1 %&L£$tsmtmmi&£<DmizA l-0*W±Si 
-0©'j>t£<ifclf^7 Omo 1 %M±&t;m%:WLVtiZ.±*ftm.t-?2> 0 

(12) (2) ~ (3) ©^-rn^tc i otcis*©f»«iasi9n*»c*5^T, Huia 

1 5Utt«©£l^t$[© 9 5 %J£LL©J&fra<A 1 ^b^SCi^lit^o 
10 (13) (2) ~ (3) <D^i?nfrlZ 1 0{C|e«©W#lBW^(C*5^-C, Bute 
% 2 RttS©^^© 9 5 %£l±<D!&fti)<A 1 ^&<ESC t^fci^^o 
(14) (2) ~ (3) (D^irtlfriZ 1 otcSBtfc©tff«i2fi«S(*:tci*5l^"C. MIB 
IS 1 iO'JS 2 ^£tS©P5;WA 1 £/cteA 1 £-&*£BFF© 9 5 %&>± 

a<?K ^ 1 SltI©A 1 J^©^#©^W*#<li>lfESrS 2 RMICDA 1 £W©tg& 

(is) (2) ~ (3) ©u-rn^K i ^tznzm<Dmmmmmmzi3\,*x, mm 

% 1 R*t«©JB«f^A^nE» 2 R3#S©B»?45<fc «5 < N mm% 1 SlftS©^ 

do) (2) ~ (3) ©^-rna^ i ^iz$m<Dmmmmmwizt3^x, mm 
20 ^ i KMmv>±m : f-%i.<D 8 o %j^±©^*<s i frk>tazz£&ftm.ftz>o 

(17) ( 2 ) ~ ( 3 ) <D\.*Ttlfrlz. 1 otcge«S©ffif*i5»jBE<*lc*>l >T, tiflE 
IS 1 KtJJi©^^!*© 9 5 %J£Lh©j&5>#<S iifcliSi i^tioi^ 
Ql&tzMb&VlfrZ>t£Q. mmW 2 S§*JI©£J§H^© 9 5 *JBLL©jdt#a<A 1 

25 (is) ( i ) ~ ( 5 ) (D^irtifriz i ^mmoymmmmm^^'x, mm 

*W<ZnS^7 Omo 1 %&L±^MX *) tt£ C £*mWLt-?2>o 

(i9) ( i ) ~ ( 5 ) ©^-rn^ic i o{csB«©tt^ie0^(c*j^T, Bute 

^PalS©^^© 9 0 %JK_h*< (ZnS) - (Ah O a ), (ZnS) - 
(SiO, ). SiO,, (A 1 ! O, ) , (ZnS) - (A 1 « Oa ) - 
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(S i 0 2 ) mvfti^i ojcifti^^^iHi^ti^oM^MoS^Wt-^ 

(20) ( 1 ) ~ ( 5 ) <D\,^irtiMz 1 o{cfe*fe(Dti^IBS4K^{C*>^T, itlie 
*fHiJl^A 1 -0£7 0 mo 1 %J^±^O^J;«9^^«^W^-^Cch^#m<h 

5 -fho 

(21) (1) ~ (5) ©^-rna^ 1 ^izmm<Dffimmmmcis^-z, mis 

(22) (1) ~ (5) ©^-rn^fci 1 o(cietto«^ie«#:(c*5^T, mjis 

4>fyjJI#Zn S£7 Omo 1 ^JsLL^frii ct A 1 -O^/ctiS i -0<Z>4>/j:< <h 
10 fcl**7 0mol %£l±^tsm<D'PU< tt>2JB<k»3ttSc:t*4#«t^-*o 

(23) ( 1 ) ~ ( 5 ) O^ftl^ic 1 otcettoffifffiiBS«E#»c*5^T, MIfi 
sdMlg&mmfrl 0 nmJ£Lh3 0 n m£rF<£>iSffllc£;z> £ <h^#^<hf &o 

(2 4) (1) ~ (5) ©^-rtl^ld 1 o{cSStt©«#Rge»«E»t=:*5l.^T, Mlfi 
£OTI<E>ffitJ¥;^ 8 0 nmJ^ll 1 0 n m^T©|Eii;^^ Ci^itSo 
15 (25) ( 1 ) ~ ( 5 ) (D^tl^lC 1 o{C3E«©fflf«IE«ifiK*iC*5l^T, BUlfi 
^fUJS^JglJ*^ 1 0 nm£LL3 0 n mOT<Z>iGffll;:£>£ c t&i&m.t-?& 0 

(26) ( 1 ) ~ ( 5 ) w-rtifrK 1 -oi^Mvmmmmmmzis^T, mm 

(27) ( 2 ) ~ ( 3 ) W-TtlfrtZ 1 o{c8E«©««IS»j«#{C*,^^T, MIB 
20 SB 1 KmM<?>mmib< 4 0 nm^±l 2 0 nm£lT<DffiWiz&Z>Ct&<ftm.t-fZ>o 

(28) ( 2 ) ~ ( 3 ) ©i^-rn^jc 1 o(cie*fe©it#ia^i«(*ic*>^T, guis 

m2SWS©Mlld<4 0 nmJ£LLl 2 0 nmOTOfgHc^-SCi^lit^o 

(29) mm±Km^ntz; jtommz&if-ak u s^aa^i^ktcj; ott 
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5 (3D &u±izm^titz, it<Dmm^ifx±[:^^^\)mtizx^xm 
n&im&&v/ztzim^zmmmmmm&imm£ Ltii, m 
mte&tfKMm&Mz-, immttpmmt<DRM'z:2-DizttMLtzm. fr^mm 
mm* ^mm&m Lx±^xm Ltzm<DmMmmm<bKMmmmi5£ n/t, 

tzteU£%:fto%iA£<0 2 0 0 nmll»t) 1 0 0 n mM^&SCDfSH-Z?® 

io ^m&w^mmmmftx&zct&w&t-tZo 

(3 2) JilSIE^^{cfc{^^, x<E>|gffl#<0. 1 5^x^0. 2 0X&2>t<£. 
*)*?3:lA>o y©$gffl(i0. 22Syg0. 3 0 T? *9 $F£ lA^o z <DfS 

fflliO. 5 4^z^0. 5 8 X*&Z>t Llr\, 

15 OS£4b£:'J>^ < tfj*, £F£U\> 2^%mTTr^-S,i:$ t>icSF^L^o^ 0 
_hteiB^MJ¥(i 1 0 n m£Lt. 3 0 n m^T^JF* L < . 1 3 n m£Lk, 2 
0 nmyCFX&tltf&QIfr-i; Ll^o 

(3 3) _tie^ 1 &mm<D (ZnS) - (SiO, ) maZn SOmo 1 It 
te 7 0 m o 1 %£Lh. 9 0mo l%TO«il^o 
20 ±m% 1 ^SJlti. (ZnS) .. (SiO, ) Bo^^^SCt-feHftttSo 
(ZnS) bo (S i 0 2 ) 2o(cft;b&W*4<h LTte, Si-N^I4, Si-0 

Si0 2 , SiO, T i 0 2 , Ah 0 3 , Y 2 0 3 , Ce0 2 , 
La 2 0 3 , In 2 Os , GeO, G e0 2 , PbO, SnO, Sn0 2 , 
B eO, B i 2 O3 , Te0 2 , WO z . WO, , S c 2 0 3 , Ta 2 Os , 
25 Z r O. , Cu 2 O, MgO <h" <DWiiW}, T a N, A1N, BN, 

S i 3 N< , GeN, Al-Si -N&tm MZ.liA 1 S i N 2 ) teifozmil 
m. ZnS, Sb 2 S 3 , CdS, In 2 S 3 , Ga 2 S 3 , GeS, SnS 2 , 
P b S, B i 2 S 3 ft£r©fifrffc«0 % SnSe 2 , Sb 2 S e .-, , CdSe, 
ZnSe. In 2 Se,, Ga 2 Se», GeSe, GeSe 2 , SnSe, 



WO 99/06220 PCT/JP98/03424 

7 

PbSe, Bii Se 3 «if©tUWt^ CeF,, MgF,, CaF*U£ 

CDftftM, #>&^teSi, Ge, Ti B 2 , B 4 C, B, C, t.tz\t. ±IB©*t 

5 ±Sai&2#MttA 1 2 0 3 A^tt*d£*ft&£-rSo Ah O, Ccftb£ 
UntLTit, S i 0 2 tfcliA 1 2 0 3 iSi0 2 OS^ft, M8P*Ll\, 
S i 0 2 *rt:tiA 1 2 0 3 *<7 OJl^JeUb^^tlT^Six 1 OTJIsWfSIM. 
l-i^SW U^HSTJ&Vh* < £ 5 %OT{cffl)$iJT§fc 0 9 0 m=¥-%&>±&£ 
nT^2>m*3%£rFizW(!i\X'gtZo $2^iI3<OAl t 0 3 lctttf>S*ro<!: 

10 LTtt. fct^T?. Ta 2 Ob . ^O^cZr0 2 -Y 2 0 3 , U\, 

l2^1IOAh 0 3 lC^»)i:Cr 2 O:, > CrO. ^i - OCr-OM^ 
Co 2 0 3 . CoO. ^i'©Co-O^M *>^l/^idnt>(C^^SJc€>TO. 

15 £tz. COfllcGe-N, Si-N, A 1 - N^f ^ 

1 KMfeJitHft 2 «aS©m«-At>-t±c!: iTIi, 
(ZnS) so (S i 0 2 ) ^fcckCKA 1 t 0 3 ti, 
to<3%KTt/M<^ *f*Ll\, (ZnS) bo (S i 0 2 ) , 0 *>\fc tfS i 0 2 
liDC#Hfclfc^3 0 dBi^*#tt*<IiF7*-So ZnS^t/S i 0 2 , 
25 A 1 < 0 3 , Ta 2 Or, , (EX^-ftu^ 1 o<7)*I^-^-ti-(i^pJg^ 5 3 %£l±t 

M7bM(Dlt, ^^(i^M5c*<b^b^7C^{co^T{i. A 1 2 0 3 , Y 2 0 3 , 
La 2 0 3 li2 : 3, S i O. , Z rO. , GeO* (4 1 : 2, Ta , O, 14 
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2 : 5, ZnStel : 1 O it^t ^^coitiz^^Z ti}<U £ L^t<, Z<D 
A 1 -OliA 1 tO<Dticj£fi<A 1 2 On frh>A 1 M.X~± 1 0 %\>Xf, S i - 

ot±s i toojtws io 2 *m^>s is-e± i o%&rfm, ^m^mmo-ru 
m i &mm 2 1 fiMssoftb*) ©m*. m 2 3 fc<k^ 2 

S©ffc*>»3 ©*mti, ^MteBS^Bc© 9 0 %£LLT?&& Cl i^fl 1 * U\> ± 

iam*£i*©*»w< 1 0 wL=f-96&jnzt£z t, m%mxmm< 1 / 2 JKTfctt 

£ fc, C ©«fc -5 tt#g&i©j&&, jg 2 ^MSfliJlti 2 ~ 3 0 n m^_Lie©3&lil 
^It>tU sBlf ^©(ST^ 1 0%*^§(c»jTg^/cJ6, #£L^ 0 3nmH 

&mm±& em 1 ^m^j:^ 2 ummy commit 6 0 ~ 1 3 0 n m *<ge^ 

15 m<Dmm&&4 2%£K±t*.£<-?ZC.tt)<T*%]tti£L<. 8 0-1 10 nm# 
<fc*>*ft; L^o 

(3 4) ffifBSM 1 S#tS(iA 1 -C r^b^5Ci^#iit^o Al-CrO 
ftfc>*)©ffS 1 RttJl©fcm<h L-Cti. A 1 - T i , A 1 - A g, Al - CufA 

20 A 1 l^&tp© A 1 £W©5t;S©^W§Ji 5 m?%£l± 3 0 If^%OT©lEffl{- 

©a i &&^b^\m<D%fmmk>ntz 0 

fc^T% Au, Ag, Cu, Ni, Fe, Co, Cr, Ti, Pd, Pt, W, 
Ta, Mo, Sb, Bi, Dy, Cd, Mn. Mg, V©5nSti|M*. tfcttAu 
25 Ag^t Cu^i, Pd^i, Pt^i, Sb- Bi. SUS, Ni- 

Cr, Z.tlh>%:3E.J&ft *>5W±C tl^|sj^©^<t 
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C<D4>"e. Cu^ Al^ AuM, %?(D£olZ^ 

5 (3 5) HUte^ 2 SltS^ A 1 -T i £^&3C££#S&:<J:-r So Al-TiO 
ft^>^^2R*fScDTOt LTti. Al-.Ag, Al - Cu. Al-Crf 
A 1 &&%:£.f$.fr£-f2> hCDfrlfrt. t_A\> A 1 fc^ffl^If^^So 
A 1 &&*P<DA 1 ^(D^O^W»ti 0 . 5 m=F%£l± 4 JEH^BlT^iSffl 

a 1 ^i5j^cD#tt*^t>nfco 

ftt,v-e, Au, Ag, Cu, Al, Ni, Fe, Co, C r, Ti, Pd, 
Pt, W, Ta, Mo, Sb, Bi, Dy, C d, Mn, Mg, V4>5gs£3M*. 
±tzltAu^±, Ag^, CuM, Pd^i, Pt^i, Sb- Bi, 
15 SUS, Ni-Cr, tZ£Z.n&&3EJ&&± + &&^ &&Wtztlh>m&<Z>'& 

COt^-e. Cu, Al, Au, Cu^i, Al^i, Au^i, ^CDcfc^td. 

20 f^fx^ astute £ n^-r < « jy? & 

Ag, AgM, ^^|5)«^#tt*^^nSo COJg^Oi^tnc-SCu, 

Au, AgmKm<Dn.m<D^m.teA 1 ^ntn^ 0. swf-xvxum&x 
25 (36) mib^ 1 fcmmttm t mmm 2 s#tstt*4©a»f^ ( n ) & j; c«bs& 

Ifc (k) ^rP^/ctC^. ^1 Rtt«(Dn^2^S©n<J:i9^:^< N !f§ i S 
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5 fifejiy : J<D : Jy*-ti<\ 2%&*0±&(UZ> o 4 0 nmtrte 1 0 %t^i£T"C$ 

>^ffi©X^£2^_h!£tfS% N MJ&mm<feMLtio £/c, 1 2 OnmJK 
10 tc-Ti; 0 

Ctt<fc*K m 1 &mm<DWmit 3 0 nmJ£Lt. 1 5 0 nmTOif^L^o 4 

0 nm~ 1 2 0 nmtt5iJ:«3ff^ L^o IS 2 S*tJl<E>JRi*ti 3 0 nmJ^Lt. 

1 5 0 nm&TiWt: Ll\> 4 0 n m~ 1 2 0 nmitSiiOiFi L^ D 
£/c, RttJi^©«aitttx -hlHib^tC^Jgi^^O^^. 6 0nm 

15 J£Lk 3 0 0 n m&CFfrfrt L < , 8 0 n m£LL 2 4 0 n m£TF^<fc Ofi 1 ^ H.\, 
jK«tJl£#<Dlg|^<hte. »lRltS<!:»2S»t*0JRJ¥©^tt-C*So £ 

(37) Miem 1 RMMttU. tmmm 2 R^JiTOtco^Tti^&l^^fct 

^^-tm, m^ss i mstm&A 1 9 4 c r 6 mio&tfm 2 Rmmt< 

Ai 99 Ti, , miKmmtxA 1 90 t i ,, jg^cfc?>'^2R^s*< 

a 1 9 bT i 2 , mi m.mm*<A 1 75 t i « 5 ibi*><j:c«8 2 r«*ji*< 

a 1 99T i 1 , m%iKmmtm2Kmmm^\z^m^n^^jSi^5tmt<mc-Ti\ 

25 3LJ&ft5tm<DA 1 J£W<D5n*!Co^-C. ^ 2 SltS^^W*^ 1 R*fS©#W 
*J;f9^t^^-Zr*)So A 1 - TiiAl - T i Al-Cri 
A 1 - C r(Dm<b-&fritX'k, -£tz, A 1 - T i , Al-C rMCts A 1 - 

Ag, ai - cuia i &££&±j&ttti-&b<Dxmm<D%fmmh>ntz 0 

-C\ Au^l, Ag^, Cu^, ^^{icniciai^I^^^lpj^g^^ 
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1 1 

(3 8) HUfB^FBlS^ (Z n S) k o (Si O2 ) «o«t C (b*4#«<b-rs 0 
•pPalJi© (ZnS) - (SiOi) Icfcl^ZnSOmo 1 ifcte 7 0mol%K 
_t\ 9 0mol%WffiU»o Z n 9 0 m o 1 ii H B B feS© 

ZnSliX/N°.y^ly-h^§<. ZnS#^<tt^li#lffl&Jg*re£ N 
^Ji^te© 7 0 m o 1 %J£Lb^ ZnS^f»^^iC cdSO^^PbI^ 1 / 2 

10 H>lie^P B ia©ft^0OW*4<h LTIt S i -N^f4, Si-O-N^ 

fct*4, Si0 2 , Si O, T i O z , A 1 , 0 3 , Y 2 O:, , Ce0 2 , 
La 2 0 3 , In 2 Oj , GeO, GeO z , PbO, SnO, SnOs, 
B e O, B i 2 C-3 , T e O 2 , WO2 , W0 3 , S c 2 O s , T a 2 O 5 , 
Z rOz , Cuz O, MsOtSiiffDMWto. T a N, A 1 N, BN, S i s N< , 

15 G e N, A 1 - S i -N^*t*4 (#Jx_te'A 1 S i N 2 ) tt£T©gMk«B % ZnS, 
Sb 2 S, , CdS, I n 2 S* , Ga 2 S», GeS, SnS 2 , PbS, 
B i 2 S 3 U^<Dm\M^ SnSe,, Sb 2 S e 3 , CdSe, ZnSe, 
In! Se 3 , Ga 2 Se 3 , GeSe, GeSe 2 , SnSe, PbSe, 
Bi 2 Se, ttif©tl/>m CeF 3 , M g F 2 , CaF 2 Kt'Oftit®, 

20 &&WiSi, Ge, TiBz, B« C, B, C, ±ia©ttfcMci£^lft 

*7c*CDJt, £tzii±m7bMt$iit®}7bmi^\<*T!,i, A\ 2 0 : , , Y 2 O3 . 
25 La. O, (4 2 : 3, S i O2 , Zr0 2 , GeO* ttl : 2, Ta ! O s H 
2:5, ZnStil : 1 1 t £a^E-<E>ifctCi£^ C LA »A<, 

;ite*A 1 -OteA 1 iO©»'A 1 « On ^£>A 1 it-± 1 0HT%OT, 
S i - OtiS i tOO)&m$<S i O2 frh>S i MX± 1 0^%^Tf, ^Mtc 
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1 2 

mtir&tzib, mmmwi 0%&L±mrfLtz o 
cpmm 5 & x zfcpmm 5 &Rt> <o <o^mt, ^mm±m^Wi(D 9 0 %\>i±x- 

10 Ifi^fliOdltSb^«lx.Sfci6ici(^ 4 0 nmOTditSCi^ L<. 1 0J@ 
#£&*.B#<Z>^ . y i?o y . y ^ i 3 %Jg(T<-»|-e^ tz 0 3 0 n mOTTO 
1 0%OT(-W$IJT'^/Co CtufcO, tMUJIJBtJS^l 0-3 0 nmi-r^ite^ 

(39) BtjfB»^\ ^® tcja^ h77 + > rmcom^m-? # u # - *** - 

$ A<E*i ♦ Sife&ft XtLtztZ. XXI On 'in {iS^M*4©©{ff ^) 

25 ilST^o f^^f^Xfcl 2cralCibf, 13 cm, 3. 5 \ 2. 
5 tikW-i XX*h&\,^ 0 f^^U. 6mmtcpgP>-f, l. 2mm, 

0. 8mmf, ftL<DBZX*bm.{,^ 0 
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1 3 

S#fc<!:&ffll»*Tt>«fcl,\ ) H^^rfr-tfJCffl^Sf^ X*«B#*7tM:fii£ffl©&|R 

f&K)&t>&mfcffimm i fccto'ig 2 <dt>( *?mtf<Dm 2 7 , 7 • 

(4 0) BUlSte^M^Ag- Ge- Sb- T e^b^SCi^#tit§ 0 
buIB z tf>$Sffl{± 0 ^ 0 . 0 6 &mt-£\ <fc «9 &*Fte4#tt£^-ri&fflte 0 S 
z ^ 0. 0 4-e&& 0 
15 A g©ftt>«9<dsB^ll^Jtat-'S5c*<h LTti. 

Na, Mg, Al, P, S, CI, L, Ca, S c, Zn, Ga, As, S e, 
Br, Rb, Sr, Y, Zr, Nb, Ru, Rh, Cd, In, Sn, I, Cs, 
Ba, La, Hf, Ta, Re, Os, Ir, H g, Tl, Pb, Th, U, 
Cr, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, V, Mn, Fe, 
20 T i , B i <D^-?tlfr(Do*>(D'pt£( ifc-^IIMtk &m£\m%&x. 

£tlt>CDtS.fr-emz^ Ag&ifc1m-f&t. Ge- Sb- Tetcifc-c|5Mf£fc 
1S<JIS]±L. Cr, W, Mo©^f*l^0 9^<i:< lo«t^tGe 
- S b - T e Idt^T, &&mG>W£&x.&'i : T o fclg^JC y y * 5 %&L±m 
25 *n-r§##^X.IUtJ[^3^±(C[S]±Ls Pt, Co, Pd©^WO?VJ> 
< <£: 4> 1 o3r*5sJjn-r3 Ge- Sb- Te {Cjt^^LSS>&< 5 0 °CJ^±ift 

(4 1) mi^m 1 (A 1 z On ) to (ZnS) to (SiOz ) s-oct K>B 
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1 4 

<u znsfr&^tmmmffl&mm-cz, &mm±w<Di o mo i%£Lta< 

ZnS^^i5 i«M©M^rBl^ 1 / 2 I^TtCfiitSC t^^o 
5 (A 1 2 0 3 ) 70 (Zn S) .o (S i O z ) ioM^UU^OA 1 2 0 ; , Kftt) 
ZttWtLTi*, S i 0 2 £/cteA 1 2 Oa tS i0 2 OlMMtl^o 

Taj Os , ^<£>&<c, Z r 0 2 - Y 2 Oa, CtltxhA 1 2 0 3 , 
S i O z (Dm-&ttm*ft£ L^o 
£tz. &2&mm(DA 1 2 0 3 (DVybK)^C r 2 0 3 . C r (X K£<DC r- 
10 0&#£k Co 2 0 3 . CoO, Kt'cDCo-O&ttm, &&i,UiC*l£>tcia^ 

Htz, (ZnS) 30 (S i Oz ) *olz\1Xt>?>ttntL-Cte, ZnSiSiO. 
<DM^it^m^.tzh<D^ S i -N^fcM4, S i - O-N&ttm, S i O. , 
15 SiO, Ti0 2 , Ah O, , Y 2 0 3 , Ce0 2 , La 2 0 3 , I n 2 0 3 , 
GeO, GeOi , PbO, S n O, Sn0 2 , BeO, B i 2 O 3 , Te0 2 , 
W0 2 , W0 3 , S c 2 O a , Tai-Oi, Z r O z , C u 2 O, MgO^i'O 
TaN, A 1 N, BN, S i 3 N« , G e N, Al-Si -N^M*4 
A ISiN,) t£ izCDmiVfo. ZnS, S b 2 S , , C d S, 
20 In 2 S 3 , Ga 2 S 3 , GeS, SnS 2 , PbS, Bi 2 S 3 tt4?4)tltfbRk 
SnSej , Sb 2 Se 3 , CdSe, ZnSe, I n 2 Se 3 , G a 2 Se 3 , 
GeSe, GeSe 2 , SnSe, PbSe, Bi 2 Se 3 &£'©-tr b >4t$k 
C e F 3 , M g F 2 , C a F 2 t£ gczmtVlJ &SWiS i, G e, T i B 2 , 
B< C, B, C, ttzit, _Lie©M*4{-i£^*Ifife©fc©^ffl^Tfc<i:l^o &tz. 
25 C *l b©I^ C tl bO^IiT" «k I V 

£ tz, coj:9 teftM<z>4te, fl&as^ttojsisii 8 o ~ i i o n mm^m 
(42) Butem i Ra*sa<A 1 -t i ^^i5ct*fttin 0 ai-ti© 

R*><9<Dffl 1 SI*S©tt$4t LXlix Al-Cr, Al-Ag, Al-Cu. ^ 
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A 1 &&(Dm&, A 1 ^^©A 1 £W4>5n5St©^«{i 5 Jl^%R_t 3 OH 

ie^oA i ^T'feimottt^ibnAio 

5 Au, Ag, Cu, Al, Ni, Fe, Co, Cr, Ti, Pd, 

Pt, W, Ta, Mo, Sb, Bi, Dy, C d, Mn, Mg, V ©5cfit3Mfc. 
£/c(2Au-£&, Ag^i, Cu^, PdM. Pt^i, Sb- Bi, 
SUS, Ni-Cr, ^ii'Cllb^^it^^ *5lHicn^>|nl^©^ 

C(D*p-Z:\ Cu^l Al^, AuM, ^©J:?^ 
15 5 W&%\cLt 3 0 J©^%OTCD*Effl(Ct-S <h . J: «9 ^ < ^ o fc 0 

frfrfr^tzo U^fl^-J^b-fcHi. £tj;U;rt|S 1 S*JJIrf><A l s ,Cr s i 

20 t/sn 2 sihni^a 1 99 t i , , mi scmmfrA 1 9 „t i , ojR*j«ktfie 2 mmmn>< 
a 1 98 t i 2 , miKmm&A 1 , 5 t i 2S ig*5<fc^2s«te*<A 1 „t i , , 
w 1 msm tM 2 ri*sjbi+.c^w$ ns±is»5c**<i^ u-e, ^L%itn<o 
a 1 £^t-©5c*t-o^T. m 2 s*rscD^r*a<if§ 1 m.mm<D^mm.&«)g>\^ 

^■-e^-So A 1 - TiiAl - T i ©Jfei^^-tt. Al-CriAl-Cr©i 
25 *^*>ti~et>s £/c. A 1 - T i, A 1 - C rMCfc, A 1 - A g, A 1 - 
CufA l^^±^^<h^-St>OT|nl«IO#tt^t»nfCo AuM, 

Z.(DUij^ %ufcMMi)<A 1 90 T i ,offl|:fc«fctf!&2K«fgj&<A 1 n .T i , IC 
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1 6 

-y ^© y y * - ©M^F*<ft < U £ SB®' < V - v - 5 < & 0 

(4 3) irESS 1 «»S*<A 1 2 0 3 i (ZnS) bo (S i 0 2 ) .,,^^2 
5 MI3^A1 2 O a »c«kt)^LTl.^ac<b*1*«<b-t-*o 

f 1MI2© (Zn S) - (Si 0 2 ) msZnS^mo 1 Jttt 7 0 
mo.lKJBU:. 9 Omo 1 KETFrtW* U\> 
mi«^®2<D (Zn S) «o (Si 0 2 ) 2 otctt*>3#*4<h LXti, S i -N 
S i -O-N&fcm, S i 0 2 , S i O, T i Oa , A 1 2 0 3 , 
10 YzOs, C e O 2 , L a 2 O a , I n > O a , GeO, GeO a , PbO, 
SnO, SnO z , BeO, Bi 2 Os, TeO z , WO« , WO, , 
SCi Os, Ta 2 Os, ZrO z , C u 2 O, MgO t£ ZQ>Wl\\M, T a N, 
A 1 N, BN, S i 3 N« , GeN, Al-Si -N&ttt* (W/Ltf 
AlSiNi ) tt<*f©Stfb«!U ZnS, Sb 2 S 3 , CdS, In 2 S 3 , 
15 Ga 2 S 3 , GeS, SnS 2 , PbS, Bi 2 S 3 ft <h* Oflfcfbti^ S n S e 2 , 
Sb 2 Se 3 , CdSe, ZnSe, In 2 Se 3 , Ga 2 Se 3 , GeSe, 
G e S e 2 , SnSe, PbSe, Bi 2 Se 3 UWb&K CeF, , 

MgF 2 , C a F 2 tt£©*Wfc*k *5^«S i , G e, T i B 2 , B< C, B, 

20 Wcl^^ftb^llfU^o 

IS l&SJf 2£>A 1 2 Oa fC-fcbSWN-i: LT(1 MgO, BeO, A 1 N, 
BN, B< CjW* L^ 0 T a 2 O s , S i 0 2 , Th0 2 , T i Oz , 

S i CjW $. LV\> 

C(D®OMI?:^5 nm&L±t-fZt 1 0 y5®#t^^<7)S#t^ 
25 »1 0%£(TI^ 2 0 nm^±ttSi5^U^M^5%JKTi:WJ 
■V&tzo £ £ tc. 7 0 n m^_L-Cii^S©fpM^r B 1^M < «9 . 2 (rS^±tc 

mf&mmi^W^Z-irlz-ttSo C tlJ: «9 5 ~ 7 On m*<*f * L < . 2 0 — 50 
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f2riI3©A 12 0., izRfr&ttmt LTti, SiO. t/cliA 1 , O, 
<hSi0 2 com^it^K.tzhco, Ta 2 O s , «;Zr0 2 - 

Y 2 0 3 , L^o 

*7C^©Jt, t/c«^M7C*<b^b^f5c^{CoUT(i, A 1 2 0 3 , Y 2 0 3 , 
La< 0 3 (£2 : 3, S i 0 2 , Z r O. , G e0 2 til : 2, Ta 2 0 5 (i 
2 : 5, ZnSttl : 1 t^oit&t Zfr*cr>tiHZi5:\,^Z tifi L^t)\ t(D 

10 *_tfA l-OHAl iO©Jt$*<A 1 2 On *^A1 »-C=± 1 0H?%OT, S 
i-OttSi «hOOit^*<S i 0 2 j&n&S i ftT± 1 OHW^Tf, ^JRtc* 
m&irti&l 0 L0 0 1 0B^P%JgU:-rft£<!:, 

&tz, m2Umm<Z>A l 2 O a ©ftfr^tcC r 2 0 3 . CrO, ^ii'©C r - 
15 02&tt£k Co 2 0 3 . CoO. te£(DC o - ifc-SWidft^lCia^ 

®.j&<Dpm^ & s ^ « d n h (Dm^wH&m ^ a t &mm t imwk<Dm<D&mt> 

C©itki:Ge-N, Si-N, A 1 - N^f IS 

* /c, J: 9 ^&S«£>*§^, ^ 2 2 ~ 3 0 n m^ffiH^© 

&T£l 0%£TFK-?£. ^ofF^F B WM<-e^^/c*i) f #£Ll\, 3nmJ^ 
Jil 5 nmOTT'$.^<h$ L<^o &M£#<DHJ¥te 8 0~1 1 0 nm 

25 (4 4 ) mt^r^m^A h O, i (ZnS) h. (Si0 2 ) 20 © 2 S <fc 

LT^SCch^^i-r^o A 1 2 On IzKfrZttmtLTte, S i O* Ztzte 
A 1 2 0 3 -S i O z . S i 0 2 ^^tzm&teA 1 2 0 3 icifc^T. ^tfclal* 

£&*.b#<z> y -y * -±.m*mim LtzijK tm&f<D!&mm$:$) 1 . 5 -cm < l 

TfcDC?8±M3 0 dB^±i;«oci*<T'l/; 0 S i 0 2 ttzitA \ , O, 
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Ah O, O'^b^ctLTte. Ta 2 O s , ^(DYkK 
Z rO z -Y 2 Oa , Ll\> 

5 £/c. ^Pb^^A 1 2 O, Icft^KC r 2 O, , CrO. /<£i'©Cr-OI 

**£k Co 2 Oa . CoO. /«i:<!:©Co-0^, Cft£>fcS^*lJi£ 

©TO. & £ ^ (i C ft £ ©^ttfci-^ffl ^ -2, £ £ leiiM^FBl©^*^}*^ 

COffeiCGe-N, S i — N, A 1 -N^TO^^h^ffl^-S & 
A 1 2 Oa ^fcte^ftfC^bSg^&Sjt^ t^FalS© 

(ZnS) so (S i0 2 ) 2o*fc«^ft{c^^MWS£tfe-r-S©^jh-r-S^ 
15 ^fco A 1 2 Oa ^fcli-€-ft{c:^^-5>a<D^*M?>/j:<2,Ji^ fe^^Jga* 5 %iST 

swaffia © * Pais *> <£ t>'i2^M#] <o x$ mm it t l t ii, 

20 (Zn S) so (S i O2 ) 2ofcctC» t A 1 2 Oa (i, #£&;tBt<E>^s£ V^)^ 
\ti)< \ %&TF£'bts<, Jff£Ll,\> (ZnS) 80 (S i O z ) 2 ofcJ:^S i O* 
(iDC^*lt^3 0 dBi^ttWf^^o ZnS&itfS i O2 , 
AI2 Oa . Ta 2 Os , <D\,^-ftlfrl temm&fr 5 B%£1±£ 

ft, ^£\,^Z.£frt,1fr-£ Llv 

25 £/c. A 1 2 0 : , , t/c(i±IBA 1 2 O s tcft^^TOi 

(Z n S) 80 (S i O2 ) 2o£*:J±_Lie (Z n S) «o (S i 0« ) 2oicft;b-S>W 

(ZnS) — (Al 2 Oa) — (Si O2 ) Trti^igl . 1 f£fc L/c^Jcm* 
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4"FII5© (Z n S) - (Si 0 2 ) Cfcl^Zn S©mo 1 ifct4 7 0 

5 mol%Rh, 9 0 mo 1 Llv Z n S^9 0 mo 1 1 

<pmm£W<D 7 0 m o 1 %J£Lt£<Z nS^«£5i C©S<D$!!J@|B#p H 1£ 1 / 2 & 

10 Tlc«t5Ci^§5o 

4>Fb1S5<Z) (ZnS) - (SiO.) KWbZtt&±LXlt, S i -N&tttt. 
S i -0-N%kpm, S i 0 2 , SiO, T i 0 2 , A 1 2 0 3 . Y 2 O, , 
C e 0 2 , L a 2 0 3 , I n 2 0 3 , GeO, Ge0 2 , PbO, SnO, 
Sn0 2 , BeO, B i 2 O a , Te0 2 , W0 2 , WOa , S c 2 Oa , 

15 Ta 2 Os , Zr0 2 , Cu 2 O, MgO ttdfOfefbft, TaN, A 1 N, 
BN, S ii N* , GeN, Al-Si -N&*«4 (.MX-lfA 1 S i N 2 ) fc<h* 
©S*h«5. ZnS, Sb 2 S 3 , CdS, I n 2 S 3 , Ga 2 S 3 , GeS, 
SnS 2 , PbS, Bi 2 S 3 SnSe 2 . S b 2 Se,, 

CdSe, ZnSe, In 2 Se 3 , G a 2 Se 3 , GeSe, GeSe 2 , 

20 SnSe, PbSe, BitSe a tt t'0)-t V >4fc$| N C e F 3 , M g F 2 , 
CaF 2 teZ&ftfcW. &&W4Si, Ge, T i B 2 , B 4 C, B, C, £tz 

^zn^og-mmxh^^ 

25 Myx:M(Dit, £/c(4&jl^<h^4fc#j7G5fe(co^T(4, A 1 2 0 3 , Y 2 O, , 
Lai'O, U2 : 3, S i 0 2 , Z r 0 2 , Ge0 2 (il : 2, Ta. Os 14 
2 : 5, ZnSttl : 1 t^^oit^t S^-e<7>J£{Ci&OC tfrifrZ Ll^, ^® 

*.{4*A 1 -0(4A 1 tO(Ditmt)<A 1 , 0 3 ^t>A 1 1T± 1 0 %J^T, S i - 
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OliS i iO©WS i 0 2 i MX*± 1 0 ^I5cii©fti 

a<i o%TOffiu^ i o^jgiii-rtiat. it¥%Fm<mt-f2>ti&, mm 

•f RUE 5 isJuXft^m 5 ©tt*>») ©tmti, &*R8Ji£Ij!m*© 9 0 %&L±T* 

tpmm±fc<Dmmfr 1 o n m «t k> m^tmrnmrnix 5 kjbui&t*- s 0 £ 

*£&X-B#<D^ji y VCD 3 %OT{CTOJ-^ £tz 0 3 0 n mOT^te 

10 1 0%OT{c«l«*fCo CtlJ;*), tplM&ff&l 0-3 OnmttsaS^ 

(4 5) Huie^l RttS*N'S i ^t>^^)C<h^#^<i:^-So S iOftfr*)©. 3? 
1 Kttm<DttW£ ITS i l:Au, Ag, Cu, Al, Ni, F e, Co, Cr, 
Ti, Pd, Pt, W, Ta, Mo, Sb, Bi, Dy. Cd, Mn, Mg, V, 
15 Zn, Ga, Tl, Pb, C, B, S, GeWtSi, S*T®CD^^T 

I4»®Si^8 0 JBFF-WBlTtctt £ t M^'^S < t£ to -r ^, S&&£ 1 . 5 

CtL^O^-etiS i -T i LT, S i -Mo, S i-Al^lKW 

25 ±iE*t»JBl^©^««5*< 5 m=¥-%£l±^tez, t, W£&z.E\ffl)< 1 / 2 JKTKtt 
£/c, Si^Ti, Mo, Al, moi&llQ&'rT O C ticj: {9, S£M££>&glc 
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5 $ 1 S#t®^*4<b LTJi. C <Dflk Cd-S. In-Seti £©tMfc*ff*> Z n 
-Se, Cd-Se, I n - S e U£<Dlz V WM&Srffll.** C £*<ltt*£o JSifr 

10 a 1 ti. *»^©Hite« 1 ©flMKH««l#©3HtJlEWf®B|-e*-5 0 
20 OT. :©^^Hi:J;oTgii;Mt5„ 



1, r 

2, 2' 

3, 3' 
25 4, 4' 

5, 5' 

6, 6' 

7, 7' 



^ 9 is til II 



m 2 sws 



8 : &£*!US 
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9, 9' : emm 

10, 10' : KttM 
T : ^-f > Kfi (Tw) 
P r : 4g'N°9 — U^l/ 

5 Pm: tpfSL'SV — WtA/ 
P h : ^^7 — ht^Jb 
Tc : Ifiii/NVl/XCD^tcW^^ 

( i ) mmm i 

10 OKfife. tG£) 

itSl 2 cm s 6 mmT» h5 7 + 

#U *-#*-f hS^l_hlc. (Zn S) 80 (S i 0 2 ) 20 |gcfc <9 1 &® 
15 I2?rlf^9 0nmMLfco Ah O, |g«fc UmM 3 

H|il5nm, Ge„Sb 26 Te 56 feil4^Ii^l8nm . 
(Z n S) 8 o (S i O z ) 2o/K<fc^tt£4^Jf 5£$£Jp:#j2 0 nm . 

Ai..cr s mfr&KzmiEiMme&mBmi o nm „ a i 99 t i , mfr$> 
te&mzmMmi ^mmmi o nmwii&^j&L/co mmmommt^y* bo 

^ X?m}£#/c 0 ^2©?^ X*£|$#ti N it@l 2 cm . J?$0. 6 mm© 
S^l' _L.cJKlcB|J»& 9 0 nm© (ZnS) 80 (S i O z ) zom&*)U2>%\ 
^112' . mm#l5 nmOA 1 , Oa I^O^Z^lIS' x JStflPftl 8 
25 nm©Ge, 8 Sb 26 Te SK Mcfc<9&SieiiJ^4' N JTO#>2 0nm© 
(Z n S) so (S i 0 2 ) zom&tOteZtpmmS' . ffilJ¥#j7 0 nm© 
A 1 94 C r 6 m^iQUZMl fcmme' . JlJfL#j7 0 nmOA 1 99 T i , 

^e©^, ffimm i ©7^ x^^fc«t^2©^^ xi?TO^^n-rti©^2 



WO 99/06220 PCT/JP98/03424 

2 3 

litems 4 i:o^T0»§ C i i^-£o 

I£#£t2ll h v -y ? J:<D^©^jgJg*< 8 m/s {Clnlfe^ tK «y h 
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-<tztZ^ *&*»aPT?2 0 B y t e. jfcSSSBT? 3 0 By t e £4#iCife«8aSt?#fl: 
as-depo tfc^£fctei£iltK£reietl • H£&g 1 0 0 n mffi'&coKM^mtte 5 

(3) nmmz 
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3 9 

IP 1 (Dmmmi {Cfc^TG e ..S b 26 T e sg^A g 2 Ge, t Sb 26 Te 55 

5 a»*«r*rr*#y*-#*-r czns) «» (s io 2 ) „R<fc 

2^Jp:^9 0 nm^tfco Ah On JBI Sir? 

2§H3^iI^5nm^ Ag 2 G e >.S b 26 T e 56 te^4 1 8 

nnu (ZnS) 8 „ (SiO a ) tom&Vte&tpffim 5 £jggj?tt 2 0 nnu 
A 1 94 C r 6 I^t>/.i:5^1Sltl6^1)||t), 0 nnu A 1 99 T i , mfrh>K 

io 2 sats 7 £jbu*£j 7 o n m^mfc&ifr Ltz Q mmmomm*^ v a > 

X?m*£r*§/c 0 ^20^4 Xtmttl*. Ill 2 cm .Jp:£0. 6mm© 
S^l' ±{CjIgfCM^9 0 nm<E> (ZnS) «„ (S i 0 2 ) 2 «M=t *) 1 
15 &»@2' % mmms nm<DA 1 , 0 3 BU*>ttSS&2 «1I3' . JUIg^l 8 
nmCAg! Ge uSbzeTeseiO^ -Slfi^JK 4 * , IJf^2 0nmO 
(ZnS) «o (S i O z ) 20 $l<fc 5' , JIJ1&J7 0 nm© 

A 1 9 ,C r 6 m&fyU&m 1 JS#tS 6' > ffi|jy#j7 0 nraOA 1 99 T i , 

20 Buie^ 1 x ? astt** j: t>*s& 2 ^ x ? m*^*ve*ft<z>ijs 2 

§ea§ • s^4*tttiHMsffi 1 1 mm^mxm^tz tz.h, Ag- Ge- st>- 

25 T elegit*? liG e-Sb-Te icifc^T. &&m<DW£&X-$:?T^ fzm^^m 

de^mMfiS:) 
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4 0 

GetAgM^^ 5®#£&xJ£c7)j|iji.y 5- (a/Tw) £■ 

5 GeuSbnTese 9 1 -f£ 

Ag. Ge,7Sb 26 Te 5 6 10 1. 5^ 

Ag 2 G e igS b 26 T e 56 11 2fe 

Ag, GeuSb^Tess 1 2 2f£ 

Ag 6 GeuSbnTess 2 0 - 

10 Ag 8 Ge.oSbzeTesB 30 - 

fr&ifrte'&Hk&Tfrf z (Dmmi* O^w^O. 0 6 Tr. <t «9 Jlitf *£#tt&7jrrfSffl 
«0 ^ z ^ 0. 0 4l?*>So 

is a g(DRfr*)izmmm^%i]m-i-2>7bmt lth 

Na, Mg, Al, P, S, Cl, L, Ca, Sc, Zn, Ga, As, Se, 
Br, Rb, S r, Y, Zr, Nb, Ru, Rh. Cd, In, Sn, I, Cs, 
Ba, La, Hf, Ta, Re, Os, I r, Hg, TK Pb, Th. U. 
Cr, W, Mo, Pt, Co, Ni, P d, Si, Au, Cu, V, Mn, Fe, 

20 T i , B i W-ftlfrtDo %<D'pti < t h—~oT~m£m?L-Z: 
mv> V v 9 -±m*& £ tc < t * C t frfrfr i tz 0 

C tl£>CDt£ frU'ft Ag&miM-f&t. Ge- Sb- TeiZit^iEM^&h 
liflfSLhU Cr, W, M oOl^-ftl^© th 1 o»t^iG e 

- S b - T e Jcifc^T. g-WimvmZ&x.&fT^tzm&lZ V v 9 -ib< 5 %KJL±m 

25 Jta-r^*#^IslW3^±ic:iG)_LL. Pt, Co, P d <ZH tirfKD 

< £ t> 1 o^ArT & <t s G e - S b - T e IC&^lfeikfcMmfr 5 0 °CJ£l±S 

<K&%)m<*>-t>ntz 0 
z tz, %^mm^<D^m^7tmi}<mmm^<o 2 w^x^m.^. 1 1 ihi#§^ 
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4 1 

CT*6«B7C**< 5 W^tt&Mx-Z t : J <y 9 -i)< 1 3 %H±IC^SC tfrfrfr^tZo 

*wmmx~immt. 4' icm^8E»Bi©i«&&ft3-y\ 1 oiu^jm. 

5 1 0 7Jl3»£1il;U£©^y (a/Tw) 

!^of; 0 le^HMJ* (nm) JcStU 1 0 EJ^^^^tco^TtiHU^-y 
fctt&iy S>©5*y*-©ffil,*;&©te (%) 1 OTjm^^^-o^Xli 
ffiX-y WJyf-m. (%) ^L^Co 



10 8 16 - 

10 12 - 

13 10 10 

18 9 10 

2 0 10 10 

15 3 0 - 1 3 

4 0 - 17 



t5Ci*^ofco Cn=fc0> IBilJBIMJ^te l 0 nm£Ui. 3 0 nmEITAf 
£L<. 13nmJgUi. 2 0 n mHTT^tlifJ; IA\> 

(4)^»J4 

»] 1 ©Iff 1 §SI2, {Cfe^X (Z n S) «o (S i 0 2 ) 2 o£- 
(A 1 2 0 3 ) so (ZnS) 30 (S i 0 2 ) sotc^U SfS 2 &^g£fi& Wd£l# 

(A 1 2 Oa ) 70 (ZnS) 10 (S i 0 2 ) 2 ocfc0te&ffU&M23rMJ?j&9 
5nm, Ge,»Sb !6 Te 5 elE^l4^1f|til 8nm, 
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4 2 

(ZnS) 8 o (S i 0« ) 2o&J:OttS«fraS5£lBJ¥#|2 0 nnu 
A 1 75 T i vsfigfrZ>t<Z&m I fcMM 6 &m:f$.fo I 0 0 nnK A 1 99 T i , mfrb 

kz>%2 fcmm 7 &mmm 1 o o nm l/c 0 mmmvmmt^y* y 
a > • v?yy ymm.\^& tin-it^ :o txm ior^ ^fip*t*»^ 0 

Rl' -hteMSfc&Ji&fo 9 5 nraO (A h 0, ) (ZnS) , 0 (SiOi) 20 
«fc ») 1 2 ' &mmm 9 5 n nu mmm 18nmO 

Ge„Sb 2S Te ..£gJ: OttSSBSK 4 ' N Jg£J?#j 2 0 nm© 
10 (ZnS) so (SiO, ) 2oJBIJ:«3ttS4 3 P B 1Jl5' . MJTO 7 0 nm<D 
A 1 94 C r 6 BU:»)tt33BlKltJI6' . MJ¥#J7 0 nmcDA 1 99 T i ,' 

KttM 7.7* R±«tttMI 8 Zft LTte t> Bl 1 K jjc*" V s -fX^ft 

is nmmm&zmzo 

(ZnS) so (S iOz ) i a :fr>&tt&f&fc7*4 X^-e(±, 1 0 3?@# 
20 X * Trti. 1 0 KJ«TK4£irc § a C tfrtofr-otic U !E^JfiJgW:£j 5 % 
#^&te0tj©-r^r X^Tte (ZnS) 80 (Si 0 2 ) 20 £ 

(a 1 2 Oa ) to (ZnS) .. (s i o 2 ) 2o.c^. w 2 femm&m^tzz t 

25 (&M) 

^^JfeWtfttx ^1^112^ (A 1 2 O3) 70 (ZnS) 10 (Si 0 2 ) zo 

<k0j£j&LT^&3^ &mmiSi&M omo 1 %j£*±*<a 1 -OT*&2>tfcm^ 
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4 3 

jsui^z n sfr^uzt&mmowimms* i / 2 vxr\zm$L-tz> z. t*<x^ £ Q 

(A 1 « 0 3 ) 70 (ZnS) ,, (S i O2 ) tt«£*rf44»©A 1 i 0 3 JCftt) 
lT(i, Si0 2 £rt:teA 1 z O, iSi0 2 ©ft^t****** U\> 
Ta 2 Om *©»C»C. Z r 0 2 - Y 2 O, , C*l££A 1 , 0 3 , 
5 Si0 2 Ol^jifUl'o ±mm&WHtp(DA 1 2 0 3 fcftMlc 

C r 2 0 3 x C rCK «i'OC r-03M*£k Co 2 0 3 . C o CK fc£*©Co 

(ZnS) 30 (S i 0 2 ) *o{cftt>£fcf*4£ LTli, ZnSiSi0 2 
10 <DM£-ih<£&*- S i - N&ttn, S i -0-N^M*4, S i O, , 

SiO, Ti0 2 , Al 2 O, , Y 2 0 3 , C e 0 2 , L a 2 O a , ln 2 0 3 , 
GeO, Ge0 2 , PbO, SnO, Sn0 2 , BeO, Bi z O, , Te0 2 , 
W0 2 , WO 3 , SC2O3, Ta 2 0 5 , Zr0 2 , C u 2 O, MgO U¥ 
<DMit®}, TaN, A 1 N, BN, Si, N, , GeN, Al-Si 
15 (^AlSiN 2 ) ^i'©M^ ZnS, Sb 2 S 3 , CdS, 

In 2 S 3 , Ga 2 S 3 , GeS, SnS 2 , PbS, Bi 2 S 3 U¥<OWLit%H, 
SnSe 2 , Sb 2 Se 3 , CdSe, ZnSe, In 2 Se 3 , G a 2 S e 3 , 
GeSe, GeSe 2 , SnSe, PbSe, Bi 2 Se 3 &<>fcD-fe U ><ft«$j N 
C e F 3 , M g F 2 , C a F 2 tt<»r©*MM&k £>&^tiS i , G e, T i B 2 , 
20 B 4 C, B, C, %fz.^ ±ie©W!|4fCiai^^©fc©^ffl^Tt<t^o £tz, 

£tz, z.<D&ouumm(Dme;, $mm±fcv>mm* 8 o ~ 1 1 onm^iei 

25 H,£>^l^>o 

«■ & c <t «c ct ^ , g>%mm £ ^{-^ i: * &mm ^^mt^&m- z s*^*< 
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(5) nmms 
Mi*) 

1 V>% 1 KMm 6 . Cfc^TA l 94 Cr t £A l 90 T i , 0 iC s f 25|[ 
5 Jp7 N ICM^TA 1 99 T i , ^Al 98 T i „ {C^/c^(i^J(g^J l tPtffjcL 

iTttfr*., ^»]4{Cfe{t^tt^ie^^(i. ifi&l 2 cm . mZO. 6m 
mT?^®{^g^£^&tf y ^-tf^xf hS«l±{c. mizmmftjQ 0 nm© 
(ZnS) so (Si0 2 ) 2 oIj:^ < £^l§li2, II^]5nm© 
10 A 1 2 0 3 ^0^2^113, G e . 8 S b Z6 T e 56 g£tiJg 4 S:/g|fTO 

1 8 nnu (ZnS) , 0 (S i Oi ) 20 ^i: «9 ^-S^FeUS 5 £I&)5#J 2 0 nm. 
A 1 soT i ioM*^^8^1S:^S6^m^l 0 0 nnu A 1 98 T i « flfe^?, 

/<£^^2H«*«7^ff^i o o nmizm&Mj&Ltzo mmmvmmt^y* h 

15 fik^. :£r<Pl#<£>^&{ci:*K ^ 1 Of ^ X^^iPl CM^o^ 2 ©f 
fcJ:t>*$ 2 ©f ^ W©f 2 R^I 6 , 6' m±&te 9 7^X^>t* 

(tan • n*kwm 

20 leu • m*kmkzmzm 1 £ Pj^o^-ei^A: tc^, »i 1 <t i^tc. 

£>fr-otz Q 

*mMm~zm l 6 lCffl^/:A l -T i (D{tt><0<Dm 1 SltS^^i L 

25 A 1 - C r, A 1 - Ag, Al - Cu, fAl ±-f & b<Di)< 
&£ U\, 

A 1 &±<Dm£i, A 1 ^4>©A 1 V\K(D5bmv><e;mm\* 5 W&%\>A±. 3 0 II 
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4 5 

Ik^-Z; Au, Ag, Cu, Ni, F e, Co, C r, Ti, Pd, Pt, W, 
Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V©5c#W. tfctiAu 
Ag^, Cu^i Pd^i, Pt^, Sb- Bis SUS, Ni- 
Cr, t££Z.tlh>&3EJSift±-t2>&^ &Z>\AtZ.tlZ>m&<D€>&£i0ts.2 > m*: 

C©*-e N Cu£-&s A1^ N Au^ri, ^FO<fc9t^ ^t>© 
&M*<;*:£<fc*K H^4#tt*<S*p-C*So AgM, %*>E«fc#tt*< 
10 Jl^ft&o C©J#£<D^#£te£C u, Au, Ag^cD±^c5>^05c^©^ 

#^JiSfln?jfc 2 m&M 7 tcffl WcA 1 -T i (DRfrKXDW, 2 S*Niv7>#*4£ L 
Tti, Al - Ti, Al - Ag, Al-Cu, Al-C r^A 1 &&%:3EJ&fr± 

15 a i €t&<DM&. a i ^4>i7) a i Ki^(D^tm^mma o . 5 m^-%&± 4 

#^TF\ Au, Ag, Cu, Al, Ni, Fe, Co, Cr, Ti, Pd, 

20 Pt, W, Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V©5c3SM£#. 

ifctiAu^, Ag^i, Cu^i Pd^i, Pt^, Sb- Bi, 
SUS, Ni-Cr, /<£<?:* Z. tl ft ^.-Sl^iCtl^lHl^CD^- 

25 ©MI^^ffl^Tfci^o 

C<D*-<7, Cu, AK Au, Cu^l Al^ Au^i ^©J;?tc, 

Ag, Ag^i, mkmnteftokix&ihti&o z-vm-giOiLfctt tti&cu, 

Au, Ag^#£>5c*<D#W*«0. 5J©^%H±4^%OTO|5ffi{ct-S 
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4 6 

miKttmttHt'%2Kttmwm<DmvTm (n) &&wm&m. (10 
10 ^ i Kmm&mm te&mtmw:&**£ < t-s^i: t> 3 0 n m&±, ftssmtiy? 

£r4>tt<-r*l&a*e> 1 5 0 nm£rFa<$?£ Ll,\> 4 0 nm~l 2 0 nmtt^i 

^2SttS©Mff^J^i«m^^<t--5^<i:i9 3 0 nmJB-Lt. flP^^PP^ 
£r4>&<-r&,&^£ 1 5 0 nm&TF1)<itf-£. Ll\> 4 0 nm~l 2 0 nmit-Si 
15 Ll\> 

20 0j;U*Sg 1 Stt«*<A 1 9. C r 6 K*J«kCJf^ 2 S#Jia< 

Ah.Ti, , mistts^A 1 , 0 T i 10 m&£v j m2KMmi)< 
a i gsT i 2 , miRmm&A 1 t 5 t i 2S i*><kt;i2M^ 

Ale 9 T i 1 , f^l 2 KttSJR^^^W^nSifife^ro**^ C 

-e, ±^7c#cda i ^©Tc^tco^T. m 2 Rtt«o^wa^m 1 Sit® <D 
25 ^wa£9^*§^re&&o 

A 1 - TiiAl - T i Al-CriAl-C rV>Ufr&K>-£ 

X*t>. £tz^ A 1 - T i . A 1 - C r^Cfc, A 1 - Ag, A 1 - CufA 1 

^•^^fe^i-r^fco-^i5i^o#tt^t>n/co tf^-e. AuM, Ag^, 
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h>tltz 0 

Z<Dt£f)sT\ % 1 RMMfrA 1 90 T i l0 m&£Vm2fcMmfrA 1 9bT i 2 JC 
(6) Hj&fe#|6 

mm 

Wl5®f l^Il2lCfc^T (ZnS) so (Si0 8 ) 2 ,^3 0nra© 
10 A 1 2 Os <h 5 0 nm(D (ZnS) 80 (S i O2 ) 2o(C^/cJei^«H»] 1 £ 

-ftj.t>-t>, mmm * izisif zmmzmtmrnt. 1112 cm, i$o. 6mm 

TiffilcItS^t^^'J FSSlJ:^ mizmmfoS Onm© 

A 1 2 0 3 i5 0nmO (ZnS) 80 (S i 0 2 ) 20MJ: «5 &3ff§ 1 ftSI 2 N 
15 ^5nm©Ah 0 3 J; 0 SJg 2 EkmM 3 s G e , , S b 26 T e ss8SSJgl 4 
£$IJ*#Jl 8nnu (ZnS) 80 (S i O2 ) to9U9ttS4>IM 5 &JRJg&2 
0 nnu A 1 90 T i , oJ1j^££:SB 1 SltS 6 ^ff^j 1 0 0 nrru 
A 1 99T i 1 M*^^£€>^2Rtt® 7^»3^, 0 0 nmKlftMLfco ftJl 

20 >fX?«»*:»fco 

-fX^M^Ifco 3g2<£>-r^ X^SWfi, ifiS l 2 cm. ff£0. 6ram©I 
ST ±lCii;lH|(j3 OnmOAh O a d:5 Onm® 
(ZnS) „o (S i 0 2 ) 2 0 m£*)U&mi&mm2' „ nm© 
25 A 1 2 0 3 liO^^f „ ®£ff#Jl 8 nm©Ge„SbHTe ss I 

J^ttSeSfflU' . ^i¥*^2 0 nmCD (Z n S) bo (S i O z ) 20 lR&t)t&& 
x ^TOfl 0 0 nmOA 1 90 T i , o ffiJ:0fc5# 1 JKI*JI6' x mm 
mi 0 0 nmOA 1 99 T i , I^b^£^2M7' ^«ILfco 
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(.mm • m£.&m 

mm - n^mtmmm i tmrnoysm-zm^tzo jgrnmn-r* x?-z?(i, 

5 $1M2©^ (ZnS) so (SiO* ) 2o^£ft3"rw X? icJt^T, 

f lili2^A 1 * O a i (Zn S) 80 (S i 0 2 ) 2 o*J<k 

15 3£1&M2<D (ZnS) - (S i O z ) i:fc^5ZnS©mo 1 itit 
7 0 mo 1 %£Lk. 9 0 mo 1 %VTFfrfrl£. U\> 
JfUG^Ji2<Z> (ZnS) so (S i O z ) 2 0 lzRfr>2>ttmt lT«, S i -N 
S i -0-N^W*4, S i Oz , SiO, T i O a , A 1 2 0 3 , 
Y 2 0 3 , CeOi , La! O a , I n 2 O 3 , Ge.O, Ge0 2 , P b O, 

20 SnO, Sn0 2 , BeO, Bh O,, TeOa, WO 2 , WO 3 . 

S c 2 0 3 , Ta 2 O s , Z 1-O2 , Cu 2 O, M g O ft ¥<Dm\M, TaN, 
A 1 N, BN, Si 3 N< , GeN, A 1 - S i - N^frTO (#];Ui* 
A 1 S i N 2 ) ft£'©^fM£k ZnS, Sb 2 S 3 , CdS, In z Si, 
Ga 2 S 3 , GeS, SnS 2 , PbS, B i 2 S 3 ft <h*©5foffc$k S n S e 2 , 

25 Sb 2 Se 3 , CdSe, ZnSe, In 2 Se, , Ga 2 Se 3 , GeSe, 
GeSea, SnSe, PbSe, B i 2 S e 3 ft t'<D-t V Wfc^k C e F 3 , 
Mg F 2 , C a F 2 teZ<»ft\\M^ &3WiS i, Ge, T i B2 , B«C, B, 
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^1§SI2©A1 2 O, tcffcb**m<fc LT(i, MgO, B e O, A 1 N, 
BN, B 4 CjW£IA\> fc^T% 

Ta 2 Os , Si0 2 , Th0 2 , T i 0 2 , Si C«L^„ £tz^ CO| 
(DmB&S nmHlitai 1 0^@f §H^^©5lt$l/^;^t^ 1 0 %\>X 
5 Ttc. 2 0 nmliU:<i:t§i^$l/^«^5 %HT{C«J-?£ fro $ P>ic N 
7 0 n mi%±Xte$mm<Z>ftmmm<g: <t£K>. 2 m§J£LL{C#tf & „ 

. y ^ 1; > ^ 2 ^±i^{ & ^ s jB^Kf m&fem t * 50 

-^X.-T{C^o CtW:*) 5~7 0 nmfrifrt. L<. 2 0-5 0 nmAUWil 
10 ^„ 

»2ftlf3©Al, 0 3 lcftt»^tt*4iLTIi, S i 0 2 tfc«A 1 2 0 3 
tS i0 2 <E>M£rJ££8lx./c fc^Tr, Ta. O* , ^i;ZrO z - 

15 Ah Oa , Y 2 0 3 , Lai 0» tt2 : 3, SiO z , Zr0 2 , G e0 2 
1 : 2, Ta 2 O s (i 2 : 5 , ZnSlil : 1 t ^^oit&t S#^<E>]fci£i£^C 

Z>fttl-C\<^m^ fflx.l$A 1 -OtiA 1 iO©it$^'A 1 2 o 3 ^t>A i*-e 

± i oif%OT, s i -otis i tO(Ditmt<s i o 2 rf^s i*-e± i om 

f 2«1I3©A 1 2 0 3 {CR^»0{CC r , 0 3 > C r (X ^ii'©C r 

-o&ttn, co 2 o 3 . coOs t£t*<Dc o-omwn, ^-s^iicn^cis 
i ^»Mi4^ ^s^ticnt. <z>s^*t*4-*ffl i > & t &mm t tmm<D momm 

C©<tfeicGe-N, Si-N, A 1 -N^f IWffll^i, ^ 
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5 0 

£ tz, z.(D&o u$mm<Dm&, % 2 ummmm i* 2 ~ 3 0 n m*<iE^^cD 

± 1 5 n mJ£TF-££> £><c$f £ U \, «M£f*<DKJ¥ii 8 0 - 1 1 0 n m 

*njfe^^iB«iLT^/i:^*^{i^»j i , 3-5 tmmxh^o 

10 (7) !HJfefll7 

(«J&. M&) 

^»J1©+Pb1S4. Jc&^T (ZnS) bo (S i O z ) 20 £5 nmJ:^^ 
A 1 2 0 3 il 5 nmJ:*)^ (ZnS) «o (SiOe ) aot-^l/d^te^fe 

^lii^ttcLT, OT^tt^iE^^fP^L^o 6 tenu- 

is sit^ie^^t*. an 2 cm . o . 6mm^mMi^mm^-t^^ 

«J*7-**-r h*^l±ic N JBg{c (ZnS) eo (S i Oa ) 2oMJ;*9^Smi« 
mm 2 £Jg)p:#j 9 0 n nu Ah 0 3 m± K> U2>m 2 «SJ1 3 £MJ¥£j 5 n nu 
G e 1 8 S b 2sT eseiZmmt&mBfo 18nm, 5 nmiOtiSA 1 s O a <t 1 
5 nm<fc (ZnS) „ (S i 0 2 ) c a ^&ttS4>RM 5 ^MTO 2 0 nnu 

20 A 1 tsT i 25 Jgl^ 1 SttJl 6 £JBIJ¥£j i o 0 nnu A 1 B9 T i , Jg£riM^> 

Slg 2 R*t « 7 £MJ¥£j , 0 0 n m tcJUftBEfc L /c 0 aSM^^ii^ 7* h 

(Mm • ??£:4tte) 

25 (ZnS) bo (S iOz ) s.^WSf-f X^-T?(i. f2&l$©IIJftK*<?5 < # S 

#Jl. 2^^^< LTtDC^*Jt^3 0 dBHliCftoCi^T^SCi^ 
-otz 0 DC iS^Jfctt 3 Ttt^fESI L tzik, D C 7t^?N* L tzm^(D 3Tj| 
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5 1 

*mMm~ete, *Pb1S5£A h O, i (ZnS) », (Si 0 2 ) 20 O2jict 
OBJ&LT^S^. A 1 2 0 3 izttio&tmt LT(i, S i 0 2 ttzli 
A 1 2 0 3 -S i 0 2 . SiO a ic^x./ci§£(iA 1 2 0 3 icJt^T. ^•t^Hl* 
5 £&;LB#© * -y *-±imit*n L*:^\ te^©^igJt^ 1 . 5 L 
TtDCrS*it^3 0 dB^±ICftoC<h*<T^/; 0 SiO z £/c(iA 1 2 0 3 

5%OT{ciifp$ijT^fco 9 om*%M±^*ni:^zmte3%&.TimM~egtz 0 

A 1 2 0 3 <£>»>t) £ LTte. Ta 2 Os , ^(DfrKZ rOz - 

10 Y 2 0 3 , *<*F* Ll\> 

Ah 0 3 £;teli*fttc:ay*><SJl)&<&Sift£ N (flM© 

(ZnS) so (Sio 2 ) 2^tz{t^n\z.^^m^m^t^^vs±-r^ 
^Aio ai 2 o 3 ■£tzit*:niz%Efr>2>m<Dfrfrk>tez>m'&. ^m&mi&<5%&T 

(ZnS) bo (S iO z ) zofccfct^A 1 2 0 3 te, ^^^^^OSW^ 
20 iti)<l %&TFt'\^<, JF^L^o (ZnS) (S i O. ) » 0 *>J:CJfS i Oi 
ttDC?S*Jfc&<3 0 dBd:^#tt^»-^*>-5)o ZnSfc^SiOz , 
Ah d , Ta 2 Os , <DK^-ftifr 1 o©*fi^t)-a-^pJg^ 5 3 %&L±t 

^FalJl 5 ©A 1 2 0 3 <Cft^»«9(CC r 2 O a . CrO, ft^cDC r -02& 
25 M£k Co 2 0 3 . CoO, ^ii'OCo-OiW, WiC*l£>(Ci£^j|&j?}<; 

COflktcGe-N, S i -N, A 1 - NftmW2<fbft$ffll*£ *£ 



WO 99/06220 PCT/JP98/03424 

5 2 

mmttnizmmz&m ltml/:^ k®akiti&mfi<*£ < k -o tz a 

£tz, A 1 2 0 3 , ^fcliJtlBA 1 2 0 3 ft*>Stt*4<h 
(Zn S) so (S i 0 2 ) 2o£fcli±fa (Z n S) so (S i Oz ) zoft^^tt^ 

5 ^^s^L/c^icit^m^ mmmm&mm~e%&o <zns) 

- (Alt O, ) - (SiOi ) l^Lfzm^m^^<3 0 d 

10 4>Ph^5© (ZnS) - (S i 0 2 ) m5ZnScDmo 1 ifcli 7 0 

mol%£LL. 9 0mol%OT«L^c Z n Sj&< 9 0 m o 1 %£jg>L£ t 

ZnS«X/v°-y^b-h*^§<, ZnS*^U£®!J^P B ^M8g-?£. 
15 ^M^W(0 7 0 m o 1 %VX _L*< ZnS^^^tC <Z>«<E>£!!/g|Bf 1 / 2 

W5© (ZnS) — (S i O2 ) lcft=b£*m<h LT(±, S i -N&WU, 
S i -0-N^W*4, S i O2 , SiO, T i 0« , A 1 2 0 3 , Y 2 0 3 , 
CeOj , L a 2 0 3 , I n 2 0 3 , GeO. GeO z , PbO, SnO, 

20 S11O2 , BeO, B i 2 O, , TeO, , WO2 . WO, , Sc 2 0 3 , 
TazOs, ZrO, , C u 2 O, MgO UgGfkftfa, T a N, A 1 N, 
BN, S i 3 N« , GeN, Al-Si -N^*t*4 (.WA-tiA 1 S i N 2 ) K£ 
CbWkM, ZnS, Sb2 S 3 , CdS, I n 2 S 3 , Ga 2 S 3 , GeS, 
S n S 2 , PbS, Bi 2 S 3 te£o>m\M, SnSe 2 , S b 2 Se,, 

25 CdSe, ZnSe, In 2 Se,, Ga 2 Se,, GeSe, GeSe,, 
SnSe. PbSe, Bi, Se, tti'O-fe 1/ ls\\M^ CeF, , M g F 2 , 
CaFi <£f«*m £>6^(iSi, Ge, T i B 2 , B, C. B, C, £tz 
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cn^it&MK&ii&Ttmitte, ffiitwizis^T &m5tmtwi 

m7cfk<Dit, *fc(i^«7ti^<heit^7cS(-^>^TH, A 1 , 0 3 , Y* 0 3 , 
La 2 0 3 !i2 : 3, Si0 2 , Zr0 2 , GeOi 111 : 2, Ta 2 0 5 
2:5, ZnSiil : 1 t ^ oit^t 2>fr-Z<Di£\Z.iB:^ C tO)<R £ -£<Z> 

x.tfA 1 -OteA 1 tO<DitWA 1 2 0 3 *>t»A 1 *~e± 1 OJ^KJBTF, S 
i -OliS i tO©»'S i 0 2 A>£S iiT± 1 0 Jg^JBTR?. ^Mtc^ 

io 5 *j <t # ^ras 5 <DRfr k> <Dwmn, &tpffim±m=?m<D 9 0 %ei±x 

IB^M©0t!i&^ffil^.-Sfci6{cti > 4 0 nmOTi^-SC<h^jtf^L<. 1 075m 
15 m%&ZM<D'&x- v -J<DiSy*-&l 3 XJBlTlcttHW"T?S tio 3 0 n mOTTrti 

i o%OT{c«i$ij7?i:fco wjsmjp^i o~3 o nmt^-ztmm 

• If &«Hfe&<«fc »*L^o 

^nmm^mm.Lx^t£^mmtm.mm u 3-6 £mm.x&z 0 
( s ) mmm 8 

25 mam \ <o% i site a i 9) c r[ m& <o tt zm i s i ^x.tzvxt\. 
iz&v zmmmmm*. mmi 2 cm. mzo. 6mm-e$nc»ii^t 

-f MSlilc, (ZnS) (S i O* ) «olR«k«9ttS^ 1 
M 2 £-JBIJP#, 9 0 n rru A h 0 3 JK<t <9 UZfg 2 Mil 3 £JKJ¥#J 5 n nu 
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Ge,,Sb 2t Te s6 M4?:If^l 8 nnu (ZnS) (Si0 2 ) 20 1 
nrru A 1 99T i i ii>^5i2 5«|7^I||!)l 0 0 n m{Cflg^^L/Co 

10 (ten • 

f 1 Slti^A 1 94 C r 6 m&S i fC^x.£C<bt£i:*K ^PJg^£j 3 %'Jn$ < 
£ i)\ 1 . 5 fe±lftzm&<D V y ? -±## 4 %£TF <h < ft* £ 

15 1 SJftJl) 

c©Hite0ij-dB 1 5ltl6icffl^fcs i ©tt*><9<£>. ^ 1 KMmopmt LT 

SiCAu, Ag, Cu, Al, Ni, F e, Co, C r, Ti, Pd, Pt, 
W, Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V, Zn, Ga, Tl, 
Pb, C, B, S, G e^msa-tht, KMM(DMm^tfTib<<0 , ©4XW_b^ 

Z.tHh<D^X^tS i -T i &thtf>t LT, S i -Mo, Si-Al*^lStt 

25 jj*n»\, ztz, s i ^mim-fZ7tm<DmijQmiz~D\ l ^-zte, 2m=p%£i±i om 

*r $. L < , 3-6 m=P96 »c L /c^*<#tc if £ L^Ci *<^*> o fc„ 
m 1 S*fSO#$4ii, &S**^^H^tS[© 9 5 ^%K±T'*5C L 
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- X£ 2 fef^M U 1 £ [5J t^&T?#ft#&£P^Co 

4 0 0 nm~8 5 0 n m©^ffl{C*5l,^T. 1BS1 • S^Shu^ 1 0 0 nm©|gffl 
Si^Ti, Mo, Al, momiJQZftr) Z. £lz£ 

■^■r<fl 1 ^L^o Si-GeM^tt, IB^^-^^O^iR^IB^-^ 

15 %ZlKttMttntLXte, C Cd-S. I n-S etet'OfiHtm^Z n 

-Se, Cd-Se, I n - S e ^:<i:"c7)-ir C i^tii^^o S^f 

(c <fc 3 5? -y ^ -cD_L#te7s £ < U & 0 
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m 3c © 15 ffl 



1. £8LL«vJ&£$nrt:. ^©MW^^T^USJS^E^J^biCcfcoTttfR 

5 tfciioffiii<&i^ ^o^Aitiw^sii, iasa©je«c:«wB$ns * 
o^io^ < i t> i s©4>Ras^LT'j>tt < i t> i m<DRMm&mmztiizm 

G e x- w Shy T e M» 
fclifc U 0 . 13^x^0. .2 2, 0. 2 0 =gy 0 . 32, j^o 0 . 5 
10 3^z ^0. 6 0, w^O. 0 6, x + y + z = 1 &ffitz-tm.mz& <0 , 

Na, Mg, Al, P, S, CI, L, C a, Sc, Zn, Ga, As, S e, 

Br, Rb, Sr, Y, Z r, Nb, Ru, Rh, Cd, In, Sn, I, Cs, 

Ba, La, Hf, Ta, Re, Os, I r, Hg, TK Pb, Th, U. 

15 As, Cr, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, V, Mn, 

Fe, Ti, b i<o^irnfri^i>^te&z±&mwLt?zffinmmm*o 
20 Kmmis&am 2 sttJia^/xs z. &m*& 1 ^tE«©«#Bi5Sii 

4 . HJlfiM^ A g , C r , W, Mofrh> U&mfr bMtftliz'pU < £ & 1 TbM 

5 . b?IBM*<, Pd. Pt, Co^b« t>«tftlfcil><£ < ch t» 1 ^c*T' 

6 . MfS^«*< Z n S £ 7 Omo 1 %&L±$&m& K>K&Zt «:#»<b "T S 

it*^ i ~ 5 ©u-rn^ i m^m<Dfmtmmw 0 

7 . BUie^a^^ < t fc^JGFjRK© 9 0 %J£Lh;&< ( Z n S ) - 
(S i O2 ) , (ZnS)-(Al, O, ), (ZnS)-(AhOi)- 
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(Si0 2 ), (ZnS) - (Ta 2 O s ) , Si -N&#*4. S i -O-N^ 

*m. mt®, mtm, mm, tuwbt mtu si, Ge, tib*, 

B* C, B, C, A 1 2 Oj , Ta 2 Os , Zr0 2 -Y 2 0«", Cr-O^W 
*4, Co-O^TO, Ni-O^ft Ge-Nim S i -N^*t*4, Al 

8 . mtz&mmfrA i - o ^^ig^o 7 o m o i %\>k±.^tsPsnx vtehm 
^-w-rs ^ t^mwit-t zm&m i ~ 5 ©i^n^ i mzmmommmmfoo 

io m i ~ 5 cD^-rn^ i ig(cifitfeow^8e«#: 0 

1 0. mmUmmt<Z n S^7 Omo 1 %m±^mtA 1 -OifctiS i - 
0£ 7 0 m o 1 %£l±$;&m<D'J>t<Z < £ k 2 Jf J; <9 ttS C ££#tfc<>:-r£i?Wcig 

1 ~ 5 ©vvrn*> i mznm.<Dmmzmmft 0 

i i . mmemm&z n s ^ 7 0 m o 1 %i^±^m^mmmt(Dm^ a 1 - 

15 0£/cfiS i -OO'PU <iUf^70mol %J^_b^i;M^tt^C <h£# 

Wtt-r&m&m 1 ~ 5 o^-fn^ 1 mxm^mm^mmWo 

1 2. BUlE^ 1 frMMcD^m^gW 9 5%H±©^A1^ 
Au, Ag, Cu, Ni, Fe, Co, C r, Ti, Pd, Pt, W, Ta, 
Mo, Sb, Bi, Dy, C d, Mn, Mg, VO^if^ *il»ttAu^, 
20 Ag^i, Cu^i, Pd^, Pt^, Sb- Bi, SUS, Ni-Cr^ 

2 ~ 3 <D^-ftifr 1 mzsmoffintmrnteo 

1 3. HtjsSm2^S^J^ : ?tS[©9 5%^J:©^A1^ 
Au, Ag, Cu, Ni, Fe, Co, C r, Ti, P d, Pt, W, Ta, 
25 Mo, Sb, Bi, Dy. Cd, Mn, Mg, V<D5£##&. #> 3 ^ ti A u 
Ag^i. Cu^i, Pd^i, Pt^i, Sb- Bi. SUS, Ni-Cr^ 

2-3 vrn^ i ^{cigm^it^iH^^o 

14. Mieill Stt®fe = t^2JS^<DM^<A 1 , Au, Ag, C.u©9 
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2-3 cou-rn^ i m\zmm<Dffim.szmm#o 
1 5 . Mse^ i fcMmvmvrwmmfH 2 sits©® pj; k> < . Miem 

5 1 53*B©m^ifc«fe^ 

^35 2 ~ 3 ©^t^ 1 mzmm<Dmm.mmi&fco 

1 6. MfB^ 1 KMme>4tWL=pm.<D 8 0%J£Ui<2>J&fr#<S U &£WiS i id 
Au, Ag, Cu, Al, Ni, Fe, Co, C r, Ti, P d, Pt, W, 
Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V, Zn, Ga, Tl, 
10 Pb, C, B, S, Ge«L/m &&W*&LiMh. tl/WkW>f>^5 

c tzmwts- &f#3fcii 2 — 3 ©i^-rn^ 1 ^{cia^cDtt^iB^^o 

1 7. fulfil 1 HttSoifell^tfc© 9 5 %J£Lh©j£ft*<S i^WiSii^I 
5c* cb <D*S£-$J * fcMfc^r^ £ <0 x MIB^ 2 RttS©^^© 9 5 %J£LL 
©j£$W<A 1 ^*^^^C<h^#m<h-r<SI*^2 — 3©U^n^l3S(c|S« 

15 ©ra#i2ili«#o 

1 8. BUie^S*<ZnS^7 Omo 1 %£(±^frJi «fc «9 ttS d i^fit 

zm&m i ~ 5 *-rn^ 1 ^tciemoif m$5Mm& 0 

1 9. BUie^P^SO^H^ilC© 9 0*BUu&< (ZnS) - (A 1 , O. ) . 
(ZnS) - (SiO s ) , Si0 2 , Al 2 Oj , (ZnS) - 

20 (Al.O.)-(SiO,), Si -N^MM, S i -0-N2fc*t*4, WeM, 

mm, mvto, -kisxtm. si, Ge, t i b 2 , b< c, b, c, 

Al 2 Oa, Ta 2 0 6 , Zr0 2 -Y 2 0 3 , C r -0^fcf*4, Co-O^M 

m, n i -o&tfm, Ge-N^, s i - N&tm, a i -N*tm«Hvr 

25 ^ 1 ~ 5 (D^-ftlfr 1 ^(CSEtt©ft«gE»j&tf* 

2 0. SflSB+lfflJIj^A 1 - O^ 7 Omo 1 %£l±$t>tfn£ tt-Sg^rW*'* 

c t&teWit^-zm&Tg. i ~ 5 fD^-rti^ 1 3StcigBij©ttf«ia®iift:o 
3fcJi i ~ 5 ©i^-rn^ i mzmM(DmmzMi&# 0 
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2 2. Buie4>M^Z n S^7 0 mo 1 %&L±^t>mt A 1 -OtfcteS i - 
0<Z>'Pte<£b im^l Omo 1 %£t_h#&-®!©4>& < <h 2 JIJ: ^ ttS c 

2 3 . mmZMmtDmW-fr 1 0 n m£Lt 3 O n mOT^fgffltc*^ Z. t&ftWl 

5 <h^-s»*^ 1 ~ 5 o^tni> 1 ^tciett©ffif«iefi^o 

2 4. ilu§E&aJf ©J^ff^ 8 0 nmHil 1 0 nmOT©ISffl{c^>^ £ 

sffi^ i - 5 ©v^n*» i m^m^mmnmmWo 

2 5. ffifSB4i|iSJB©fflSH&&< 1 0 nmH±3 0 n mJ£nF©iGffliC&& C t&ft®. 

t-f&mim l ~ 5 w-ftifr l ^{cfBifecDlf^ig^^o 
10 2 6. mmKMM(Dmmi)< 8 0 nm£Lh2 4 0 nmOT©fEif:fe^Ci« 

2 7. jtuIBIg 1 4 0 nm£Ltl 2 0 n m£TF<£>$Blll {£ & -2> C <t 

zmmt-t zm&m 2 — 3 ©i^-rn^ 1 ^{-ib«o«^ib^^o 

2 8 . MIB^ 2 ^®OMJ?*< 4 0 n m£Lh 1 2 0 n mJ^T©igffl(C^-2, C £ 

15 *mwL t -r zm&m 2 — 301 ^-rn^ 1 mzasM(ommsmmw 0 

^o|B^<fcaV^fc«ff^fT9^^*^<b LT + /- 5 Onm 
20 OTi?&£ff#gfi§§*g#o 

3 0. mR±izMi8Lt$ntL^ ft<vmM&&vx&cz%i¥miim\:iz\&^Tm 
ifcckrai^ix., mmm±tpmmt<Dftwz*2-oizftffiLtzw^ tpmmm 

25 ^/cCiS^fi^&g^'kt LT+/- 5 0 nmOTcD&SISffitci&^TSI* 

ft*^te£tf/£izim^zffinsmmmm$:fcmmt lt#x.. av^sa 
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tzitn^rfo^.&^K> 2 0 0 nmll»b i o 0 nm®l^3ftS©iEffl-eg 

3 2 . mmm^ 

5 G e x-w S by T e . M. 

tmtzL, 0. 13Sx£ 0. 22, 0. 2 0^ysS0. 32, 0. 5 3 ^ 
0. 6 0, 0<w^0. 06, x + y + z=l&mt:-?mmfc$>*). i)^ Mfr 
Na, Mg, Al, P, S, CI, L, C a, S c, Zn, Ga, As, S e, 
Br, Rb, Sr, Y, Z r, Nb, Ru, Rh, C d, In, Sn, I, Cs, 

10 Ba, La, Hf, Ta, Re, Os, I r, Hg, TK Pb, Th, U. 
Ag, Cr, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, V, Mn, 
Fe, Ti, B iO^lo^b^SCt^lttSitft^tfto 

33. tmmt, mmimmizmmzntzc r-omw*. co-o^^m. 
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